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Abstract.—Thisstudy was conductedto evaluatethe initial effectivenessof prescribed
burning in the ecological restoration of forests within selected parks in east Texas.
Twenty-four permanentplots were installed to monitor fuel loads, overstory, sapling,
seedling,shrubandherbaceousLayers within burnandcontrol unitsof Mission Tejas,Tyler
andVillage Creek stateparks. Measurementswere takenduringthe summersof 1999and
2000. Prescribedburningwas conductedbetweenthesesamplingperiodsin early spring
2000. Results indicated that the current applications of prescribed burning do not
significantly influencevegetationor fuels. Sustaineddrought,prior managementpractices
andimposedlocal burn bansreducedthewindow within which prescribedburns could be
applied,andlimited theeffectivenessof the burns.

Historically, fire has played an important role in most terrestrial
ecosystems. Fire hasan influence in such ecosystemcomponentsas
recyclingof nutrients,regulatingplant successionand wildlife habitat,
maintainingbiologicaldiversity,reducingbiomass,andcontrollinginsect
anddiseasepopulations(Mutch 1994).

When conductedproperly, prescribedfire undoubtedly alters the
compositionand structureof the understoryvegetationwithin forests.
Severalsubclimax communitiesand endangeredspeciesof Texas are
dependenton fire. For example, fire is an essentialelementin the
restorationand managementof longleaf pine (Pinus palustris Mill.)
standsand pitcherplant (Sarraceniaalata Wood) wetlandecosystems.
Theseand othercommunitiesbenefit from an activeprescribedburning
program(Reeves& Corbin 1985).

Prescribedburningis currently usedasa managementtool in several
Texasstateparks for the purposesof reducingforest fuels, improving
wildlife habitat,alteringthe compositionandstructureof theunderstory
vegetationand enhancingpark appearances.This study wasconducted
to evaluate the initial effectivenessof prescribed burning in the
ecological restorationof forestsand consistedof monitoring pre- and
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post-burnvegetativecharacteristicsand fuel loadsat threeTexasstate
parks. At MissionTejas StateHistorical Park, Tyler StateParkand
Village CreekStatePark, 24 plots, eight in eachpark, were monitored
in the summersof 1999 and 2000 to determineshort-termecological
effectsof pre-scribedburning on vegetationand fuel loads.

METHODOLOGY

The threeparks surveyedin this study were all part of the Piney-
woods Region of Texas Parksand Wildlife Department’sParksand
Historic Sites. Mission Tejas and Tyler State Parks had similar
ecological characteristics. Typical overstoryspecieswithin the burn
units of theseparks included shortleafpine (Pinus echinata Mill.),
loblolly pine (Pinus taeda L.), sweetgum(Liquidambar siyracifiua L.),
water oak (Quercus nigra L.), white oak (Q. alba L.), mockernut
hickory(Caiya tomentosa (Poir.)Nutt.), white ash(Fraxinus americana
L.) andAmericanholly (hex opaca Ait.). Commonunderstoryspecies
included yaupon (hex vomitoria Ait.), flowering dogwood (Cornus
florida L4, Americanbeautyberry(Callicarpa americana L.), longleaf
uniola (Chasmanthium laxurn var. sessihjflorum (L.) Yates), panicums
(Panicum sp.) and various sedges(Texas Parks and Wildlife 2000a;
TexasParksand Wildlife 2000b).

Averagelow temperaturesin Januaryrangefrom 0 to 20C, while July
averageshighsof 34 to 360C. Thefirst andlast freezestypically occur
aroundmid to late Novemberandmid March to earlyApril, respective-
ly. Averagerainfall exceeds100 cmper year(TexasParksandWildlife
2000a;TexasParksandWildlife 2000b). Steepslopesaboundin these
parks,with elevationchangesof 100 m within both parks(TexasParks
andWildlife 2000a;TexasParksandWildlife 2000b;Robinson& Blair
1997). The historic fire return interval wheretheseparksare located
was4 to 6 years. It is presentlygreaterthan20 years(Jurney2000)due
to suppression,fragmentationandurbanizationof thesurroundingareas.
Heavy fuel loadspersistthroughoutthepark dueto decadesof sporadic
useof fire.

Unlike theothers,Village CreekStateParkincludedcypressswamps,
bottomlandwetlandsand blackwatersloughs in the flood plain of the
Neches River. The burn unit was once a longleaf/little bluestem
(Schizachyrium scoparium (Michx.) Nash.)stand. Dueto fire exclusion
it wasbeingovertakenby broadleaftrees,suchaswater tupelo (Nyssa
aquatica L.), river birch (Bent/a nigra L.), water oak and redbay
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(Persea borbonia (L.) Spreng.),in addition to the invasive Chinese
tallowtree (Sapium seb~ferum (L.) Roxb.). Common understory
vegetativespecies included yaupon, flowering dogwood, American
beautyberry,poison ivy (Toxicodendron radicans (L.) Kuntze), little
bluestem,panicumsandvarioussedges.Thepark’smeanelevationwas
7 m. January’s averagelow temperaturewas30C, while July’s average
high was 340C (TexasParks and Wildlife 2000c). Historic fire return
interval in the area was 1 to 3 years. Now it is greater than 20 years
(Jurney 2000).

Methodsfor establishingplots,andsamplingvegetationandfuel loads
were as defined in the National Park Service Western Region Fire
Monitoring Handbook (WesternRegion Prescribedand Natural Fire
Monitoring Task Force 1992). Plot size and samplinglocationsvaried
for each monitoring variable. Consistent sampleareas were used
betweenplots for eachvariable. Theentire20 by 50 m rectangularplot
was used for sampling overstory (Figure 1). Overstory treeswere
definedasall trees,living or dead,with dbh > 15 cm. Dbh (diameter
at breastheight)was definedasdiameteroutsidebarkat 1 .4 m.

Saplingswere definedasstandingliving or deadtreeswith dbh =2.5
cm and =15 cm. They were sampledonly within Quarter 1. Seed-
lings weredefinedasthoseliving treeswith dbh < 2.5 cm. Seedlings
were monitoredonly in the 5 by 10 m medial sectionof Quarter1.

The point line-interceptmethodwas usedfor sampling shrub and
herbaceouslayers. Thepointline-intercepttransectran alongtheQ4-Ql
50 m line delineatingthat outside long axis of theplot. Heightof the
tallest living or deadindividual by species,and speciesfrom tallest to
shortestinterceptingthe transectwere recorded.

To obtainshrubdensity,theQ4-Ql transectwaswidenedto abelt 0.5
m wide. A stem countof shrubspecieswithin thebelt was recorded.
To measuredensityof herbaceousplants, a 1 m2 framewas placed on
the plot side of both outer 50 m transectsevery 10 meters. The total
areasampledin eachplot using this methodwas 10 in2. Herbaceous
speciesand numberof stemswere recorded.

Four transectsextending 15.2 m in random directions from the
centerlineat the 10, 20, 30 and 40 m marks in eachplot were usedto
measurefuel loads (Brown et al. 1982). One-, ten-, hundred- and
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Figure 1. Sampling areas and transects for vegetation and fuel load monitoring (western
Region Prescribed and Natural Fire Monitoring Task Force 1992).

thousand-hourfuels were sampledalong thesetransects. Depth of O~
and 0e (litter) horizonscombinedwas alsomeasured,aswell as,depth
of 0a (duff) horizon. Samplesof O~ and 0e horizonscombinedwere
collectedand dried to determinelitter weight. All vegetativeand fuel
load monitoring techniqueswere repeatedduring the sametime of the
year 2000.

TexasParksand Wildlife Department(TPWD) personnelproduced
theburnplans. Prescribedburnswere conductedduring late February
to early March 2000 when weather and fuel moisture conditions
allowed.

To estimatethe intensityof eachburn, four tiles with heat-sensitive
paint wereattachedto thecentert-postof eachplot. One tile eachwas
placed 15 cm belowground,at groundlevel, 30 cm and 61 cm above
ground. Tiles were removedimmediatelyafter the burn. Analysesof
thetiles allowedan estimatewithin 380Cof thefire temperatureat plot
origin.
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County burn bans prohibited burning in the parks until they were
temporarily lifted following rain episodes. Becauseof the necessity to
wait until a rain event, fuels were wet and resulting burns were weak
and spotty. Firelines were monitored for two hours after eachburn was
completed. Park staffwas responsiblefor monitoring the burn unit after
that time.

According to written burn plans (Sparks 1999a; Sparks 1999b;
Robinson& Blair 1997),theprimary objectivesof the initial burns were
to reintroduce the natural role of fire into theecosystemsand to reduce
fuel loads. Other objectives mentioned included reducing risk of wild-
fire, increasing speciesrichness and diversity, increasingwildlife habitat
for numerousspecies,encouraginglongleafpine seedlingsat Village
Creek State Park and beginning the first stagein restoration. Cool
seasonburns were recommendedevery two years to reduce fuels
sufficientlyfor growingseasonburns. Followingthreecool seasonburn
cycles,burns would be conductedonce every threeyears during the
early to mid-growing seasonto increasemortality in understoryhard-
wood saplings.

Fuel loading(Mg hai) wascalculatedusing Excel software. ANOVA
and pairedt-testswere performedto test for significant differencesin
pre- and post-burnfuel loadsand vegetationin SPSSBase10.0 (SPSS
Inc. 1999). Exploratory analysiswas conductedon data in PC-ORD
(McCune& Mefford 1999) using twinspan,DetrendedCorrespondence
Analysis (DCA) and graphing the DCA. DCA was designedfor
ecologicaldatasets. It is basedon samplesand species,and ordinates
both simultaneously(McCune& Mefford 1999).

Paired t-tests were conducted in Excel on overstory and sapling
vegetationto determinedifferencesin standingdeadvegetationbefore
andafter the burns. Morisita’s index of similaritieswas conductedon
seedling,shrubandherbaceouscommunitiesto determinedifferencesin
compositionbefore and after the burns (Morisita 1959). Morisita’s
index wasformulatedasfollows:

CM — 2~X~Y~
(SAt Sn)NANn
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Where: X = Numberof speciesi in communityA

Y ~ = Numberof speciesi in communityB

NA

A — ~[X~(X~—1)

]

NA (NA— 1)

N~ (NB 1)

RESULTS AND DISCUSSION

Fuel loadingresultsfor all parkscombinedin 1999 (beforeburning)
and2000(afterburning), indicatedastatisticallysignificantreductionin
one-hourfuels in burnplots in 2000;however, theactualdifferencewas
only 0.05 Mg ha’. This is not ecologicallysignificant. Therewas also
a statisticallysignificantreductionin ten-hourfuels in thecontrol plots,
while therewas no changein the burnplots (Table 1).

The only statisticallysignificantdifferencein hundred-or thousand-
hourfuels was an increasein thousand-hourfuels in controlplots (Table
1). Largerfuels mayhaveincreaseddueto drought-stressedtreesdying
and falling.

For all parks combined, O~ and 0e horizons’ combined weight
decreasedsignificantly (t = 5.182,P < 0.001)in the burnplots while
it did not in thecontrol plots (Table 2). The actualdecreasein theburn
plots was 0.98 Mg ha’. There was also a statistically significant
decreasein depthof O~ and Oe combinedin the burnplots (t = 2.074,
P < 0.05), while therewasa significantincreasein thecontrolplots (t

— (6.641,P < 0.001)(Table2).

Tiles recoveredfrom theburnsindicatedweakburnsatall parks,with
Mission Tejasgenerallyburning hotter than Tyler and Village Creek.
Tiles showedno effect from the heatof the burns at the 61 cm (2 ft)
level in any plot. One tile at MissionTejasindicated930C atthe30 cm
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Table 1. Mean fuel loads and paired t-test results for fuels in 1999 (pre-burn) and 2000
(post-burn) in Mission Tejas, Tyler and Village Creek State Parks combined.

Plot Measurement One- Ten- Hundred- Thousand- Total
type hour hour hour hour

Burn 1999 fuel load
(Mg ha~’) 0.29 1.78 1.81 1.63 5.53

(n 60, 2000 fuel load
df 59) (Mg ha~1) 0.24 1.58 2.49 2.42 6.68

Mean difference 0.05 0.19 -0.68 -0.79 -1.15
SD 0.15 2.17 3.73 4.88 5.52
t 2.453 0.687 -1.406 -1.254 -1.608
Significance 0.017 0.495 0.165 0.215 0.113

Control 1999 fuel load
(Mg h&’) 0.31 2.25 1.74 2.55 6.84

(n = 36, 2000 fuel load
df 35) (Mg ha~’) 0.24 1.01 2.04 6.20 9.50

Mean difference 0.07 1.23 -0.30 -3.64 -2.50
SD 0.28 1.60 3.30 9.58 10.04

1.518 4.610 -0.553 -2.282 -1.584
Significance 0.138 <0.001 0.584 0.029 0.122

Table 2. Mean measurementsin 1999 and 2000 and paired t-test results for 0 and 0,,
combined and o ,~ horizons in Mission Tejas, Tyler and Village Creek State Parks
combined.

Plot Measurement O~ and 0e O~ and 0e 08
depth
type weight depth (cm)

(Mg ha’) (cm)

Burn 1999 2.990 1.348 1.431
(n* = 60, 2000 2.015 1.203 1.353
df = 59) Mean difference 0.976 0.145 0.077

SD 1.409 0.542 0.550
5.182 2.074 1.084

Significance <0.001 0.042 0.283

Control 1999 3.716 1.492 1.571
(n = 36, 2000 3.480 2.196 1.600
df 35) Mean difference 0.236 -0.703 -0.029

SD 1.664 0.636 0.742
r 0.850 -6.641 -0.234
Significance 0.401 <0.001 0.817

* n = 56 for O~ and Oe weight in the burn plots,df = 55 for 0 and 0 weight in theburn
plots.

(1 ft) level, while the othersrecordedno effect. At groundlevel, tiles
indicateda rangeof intensitiesfrom 00C to 5380C, with MissionTejas
averaging2930C, Tyler averaging1490C, andVillage Creekaveraging
450C. At thesubgroundlevel MissionTejasaveraged1970Cand Tyler
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averaged 13 0C, while tiles at Village Creek recorded no effect. This
level of intensity could leavequite a bit of the 0 horizon and downed
woody fuels unburned. After the fires, most surface fuels appeared
charred but unconsumed.

It appearsthe burns did not fully reachthe objectiveof reducing fuel
loads. The only ecologically important effects were the decreasesin
weight and depth of the O~ and Oe horizons in the burn plots. The loss
in weight from 1999 to 2000 was 0.98 Mg ha’, and the difference in
depth betweenthe burn and control plots in 2000was 0.85 cm. These
differenceswere possibly enough to affect the viability of seedlingsor
herbaceousplants.

VEGETATION

MissionTejasStateHistorical Park.—WithAxis 1 of theDCA graph
representingdecreasingtime since prior disturbance,one plot was
separatedto the far right of the otherplots in most vegetationclasses
becauseit had beenburnedin thepast. Therewere no recordsof how
long agotheburnoccurred. The authorsestimatedit to be betweenfive
and ten years. Theplot was very thick with loblolly saplingsranging
betweenone and threeinchesin diameter.

In both 1999 and 2000, the overstoryof Mission Tejasplots was
dominatedby shortleafpine followed by sweetgumand loblolly pine.
There was not a statistically significant changein number of dead
standingoverstoryor saplingtreesfrom 1999 to 2000. Saplingswere
dominatedby shortleafandloblolly pines, followed by white oak.

Morisita’s similarity index showed relatively high similarity in
compositionof seedlings,50 m shrub andherbaceoustransects,shrub
beltsand herbaceousframesbetweenburnand controlplots in 1999and
2000 (Table 3). They indicated little to no overall effect in these
populationsfrom the prescribedburn. Authors believeresults would
haveindicatedgreaterchangesin compositionhadtheburnsbeenmore
severe.

In theseedlingsclass,loblolly pine,white oak and Southernred oak
(QuercusfalcataMichx.) werecommon. Sassafras(Sassafrasalbidum
(Nutt.) Nees) was absentfrom the burn plots in 1999, while it was
presentto either a moderateor heavydegreein 2000.
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Table 3. Morisita’s similarity index results for plot comparisonsat Mission Tejas, Tyler and
Village Creek State Parks pre- (1999)and post-burn (2000).

Park

Mission
Tejas

Plotscompared Seedlings 50 m shrub
and

herbaceous
transects

Shrub
belts

Herbaceous
frames

Pre-burn: burn vs. control 0.93 0.61 0.76 0.69

Post-burn: burn vs. control 0.89 0.94 0.84 0.85

Burn plots: pre- vs. post-burn 1.00 0.95 0.88 0.99

Controls: pre- vs. post-burn 0.97 0.88 0.88 1.20

Tyler Pre-burn: burn vs. control 1.02 0.76 0.94 0.85

Post-bum: burn vs. control 0.92 0.99 0.99 0.95

Burn plots: pre- vs. post-burn 0.99 0.85 0.96 0.92

Controls: pre- vs. post-burn 1.02 0.98 0.90 0.96

Village

Creek Pre-burn: burn vs. control 1.00 1.01 0.86 0.00

Post-burn: burn vs. control 1.00 0.00 0.60 0.00

Burn plots: pre- vs. post-burn 1.00 0.80 1.02 0.43

Controls: pre- vs. post-burn 1.01 0.00 0.41 0.00

For the50 m shrubandherbaceoustransect,litter wasmorecommon-
ly intersectedthanall plant speciescombined. In thepreviouslyburned
plot, thetransectwasdominatedby aheavygroundcoverofpoisonivy,
with little roomfor anythingelse. Smilax (Smilaxsp.),Virginia creeper
(Parthenocissus quinquefolia(L.) Planch.),poisonivy, muscadinegrape
(Vitis rotundWolia Michx.) and partridge-berry(Mitchella repensL.)
were commonly intersectedin the otherplots.

The 0.5 m wide shrub belts in all plots at Mission Tejas were
dominatedby poison ivy, smilax and Virginia creeper,with moderate
amountsof muscadinegrapeandAmericanbeautyberry. In theherba-
ceousclassification,theonly obviouschangefrom 1999 to 2000wasthe
heavypresenceof goldenrod(Solidago sp.) in two of the burn plots in
2000. Goldenrodis a commoninvaderspeciesafter disturbance,and
was not recordedat all in 1999.

This burnwaspartof the fuel reductionphasedescribedin the burn
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plan (Robinson & Blair 1997). Killing or weakeningunderstoryshrubs
and pine saplings was one goal of the fuel reductionphase. Results
indicated no significant changesin overstory, sapling, seedling, shrub or
herbaceouspopulations.

Tyler State Park.—Theoverstoryof plots at Tyler State Parkwas
characterized by shortleaf pine and post oak (Quercus stellata
Wangenh.). There were no significant changes in dead standing
overstory trees from 1999 to 2000.

When graphed in DCA, two plots were commonly placed on the right
of the rest of the group. Axis 1 represented soil moisture, with
decreasingsoil moisture to the right ofthe graph. These two plots were
higher in elevationand would havelower soil moisturethantheothers.

T-testsindicateda significantincreasein percentof deadsaplingsin
2000 in theburnplots (t = 3.004, P = 0.003). In 1999,therewere7.9
percentdead saplings while there were 18.5 percentin 2000. The
controlplots indicatedtheoppositetrend,althoughit was not significant
statistically. Thus the increasein theburnplots wasevidentlydue to the
burn. Saplingswerealreadysuffering droughtstressandthe additional
stressof the burn exterminatedweaker individuals. Further t-tests
indicated no significant differences in dbh or height class of saplings
from 1999 to 2000, indicating that combinedstressesaffectedsaplings
of all diametersand heightsevenly.

Morisita’s similarity index illustrated very high similarity between
seedlings, 50 m shrub and herbaceoustransects,shrub belts and
herbaceousframes,from 1999 to 2000, evenbetweenburn and control
plots (Table 3). In the seedlingsclass,sweetgumand sassafraswere
mostcommon,followed by Southernred oak,wingedelm (Ulmusalata
Michx.), red maple,flowering dogwoodandAmericanelm. Litter was
most often recordedin the 50 m shruband herbaceoustransects. In
2000, twinspanseparatedplots basedon the presenceof bare ground.
No baregroundwasrecordedin 1999. Thepresenceof it in 2000could
havebeena resultof theprescribedburnremovingthe0 horizon.

Therewere somechangesin shrub belt data from 1999 to 2000 in
Tyler State Park. Muscadinegrape, poison ivy and smilax were
common. Americanbeautyberrywas absentin 1999, while therewas
a heavypresenceof it in oneplot in 2000that had burnedvery hot, as
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evidenced by char height after the burn. Virginia creeper, which was
heavily present in that plot in 1999, was absent in 2000. Longleaf
uniola was common in the herbaceousframes.

The 10.6 percentincreasein dead saplingsappearsto be the only
significant difference in vegetation. The burn plan (Sparks 1 999a)called
for increasingherbaceousspecies,reducing brush speciesand enhancing
speciesdiversity and richness. Noneof theseobjectiveswerereached.
The burn was not hot enough to accomplish thesegoals.

Village Creek State Park.—The overstory of Village Creek was
characterizedby longleafpine, southernred oak, and sweetgum. Plots
closestto thecreekwere separatedfrom the othersin twinspanbecause
they containedriver birch, commonly found in wet soils and stream-
banks,andSouthernmagnolia(Magnolia grand~fiora L.), alsocommon
in moist valleys (Little 1980). They also containedlesseramountsof
Southernred oak than did otherplots, which is more commonlyfound
in dry, sandy loams (Little 1980). When graphed, DCA Axis 1
representedincreasingsoil moisturein both years in most vegetation
classes. T-tests indicated no significant changes in standingdead
overstorytrees.

In saplings,yauponand redbaywere dominant. T-testsindicateda
significant increasein the numberof dead saplings in the burn plots
from 1999 to 2000, 12.6 to 19.6 percent,respectively(t 2.286, P
0.023). Therewasonly a slight increasein thecontrol plots, from 12.8
to 13.9 percent. This illustrated a cumulative effect within the burn
plotsof the droughtandthe burncombined. Therewere no significant
differencesin dbh andheightclassbetween1999 and 2000, illustrating
thatcombinedimpacts of fire anddroughtaffectedall sizesevenly.

Chinesetallowtreewasbecomingincreasinglycommonin the sapling
and seedlingstagesat Village Creek. It is a native speciesof China,
which hasbeenwidely plantedasan ornamentalin theU.S., becauseof
its vivid fall colors. Seedlingslessthanone foot tall wereomnipresent
in areasthat were typically wet, but dry due to drought. Chinese
tallowtree is hardy, common in sandysoils along streamsand grows
quickly into thickets (Little 1980). It has the potential to overtake
naturalvegetationin many areasof thepark if left unmanaged.

Morisita’s similarity index reflected nearly exact similarities in
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seedlingcomposition betweenall control and burn plots in both years
(Table 3). The burn appeared to have no effect on composition of
seedlings. This was not surprisingconsideringthewet conditionof the
fuels during the burn.

On the shrub and herbaceoustransects,litter dominated intercepts on
all plots. There were more species of vegetation, and vegetation
occurred more often in 1999 than 2000. Although a burn could cause
a reduction in shrub species,even herbaceous species,such as little
bluestem and a carex sedge(Carexjoorii Bailey) were also reduced.
This is more indicative of drought effects than those of prescribed
burning.

Morisita’s similarity index indicated a high degreeof similarity
betweenburn and control plots in 1999 (Table 3). However,in 2000,
every hit along transectswithin control plots contactedno vegetation,
only litter. This resultedin 0.00similarity betweenburnsand controls
in 2000, and controls in 1999 and 2000. The lack of brush and
herbaceousvegetation in the control plots was due to the sustained
drought. Village Creekis thenorthernboundaryof thepark. Thecreek
oftenfloods in the winter and spring and cypressswampsarepresent
nearboth the control and the burnunits. Becauseof the drought,the
yearlyflooding hadnot occurredin 1999or 2000;theswampsweredry,
and vegetationseverelyaffected.

Therewere alsodecreasesin the total numberof shrubbelt species
and the numbersrecordedwithin speciesfrom 1999 to 2000. The
droughtappearedto play an importantfactor from thefirst year to the
next. Somespeciesincreasedin certainplots while decreasingin other
plots, with other speciesexhibiting oppositeresponsesin those same
plots. This is indicative of too few resources. The specieswith the
firmer hold on an areawon out.

Morisita’s indexalso indicateda cumulativeeffect of thedroughtand
the burnin Village Creek’sshrubbelt composition(Table 3). Oddly,
thehighestrating(1.02)was receivedby thesimilarity in theburnplots
between1999 and 2000, indicating no effect on compositionby the
burn.

The effect of prolongeddroughtwas also evident in the herbaceous
frames. In both years,the majority of herbaceousframeswere empty
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in all plots. Morisita’s similarity index resulted in all comparisons
receiving either 0.00 or a low rating (Table 3). This was due to the
total lack of herbaceousvegetationin many of the framesin 2000.

At Village Creek the only significant effect of the burn on vegetation
was in thepercent of dead saplings. The increase,sevenpercent, in the
burn plots was six percent greater than in the control plots. The
objectivesof encouraginglongleaf seedlings,herbaceousspecies,and
increasing speciesrichness and diversity were not met.

CoNcLusioNs

Compared to forests with long-interval, high-severity fire regimes,
characterized by stand replacing fires, forests with low- to
moderate-severityregimes,characterizedby low-intensity surfacefires
may experiencegreateradverseeffects from high intensity wildfires
becausetheyare not adaptedto them. Generally,theseforestsadapted
to low-intensity surface fires are more adversely affected by fire
suppressionandotherhumaninfluencesfollowing Europeansettlement.
Activefire seasonsoccurat morefrequentintervalsthanin long-interval
types, due to longer fire seasons,higher averagetemperatures,and
exposureto more potential ignitions during a given fire season. They
have missedmore fire cyclesthan longer interval fire regimes,and are
generally in greater needof wildfire hazard reduction and restoration of
ecological integrity. Wildfires in these areasnot only cause more
detrimentalecological effects,but they posegreatrisks to firefighters
and property.

It is anticipatedwith most prescribedburning programs,that the
resultingpost-firelandscapewill havesignificantly reducedfuel loads
and reducedrisks of detrimentalwildfires. If the post-fire landscapes
arealsoattractiveto thosewho influencepolicy, positivesocialbenefits
canbe anticipatedas well.

The primary goal of each of these burns was to reintroduceor
establishprescribedburning in theseparksto further this mission. That
objectivewas met. Parkstaffs were introducedto the duties,dangers
and special considerationsnecessarywith conductingprescribedburns.
Eachtime they areperformedby park staff, burnsshould becomeless
stressfuland moreefficient.

This short-termprojecthasdeterminedthat futureburnsmustbe more
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intenseto meetthe fuel loadsandvegetationgoalsoutlinedin the burn
plans. This will requirea greatdealof cooperationand preparedness
from park staff. Thewindow of opportunityto conducta burnwith the
desiredoutcomesmaybe quite small in any givenyear. Fuel moisture,
wind direction and speed, ambient temperatureand capable staff
availability must all be ideal to conducta burn. Once the natural
resourcescoordinator(NRC) hasidentifiedan areato be burnedit is the
responsibility of the park staff to prepareand maintain it in a ready
condition.

Initially, dormantseasonburnsshouldbe conductedevery two years
to reducefuel loads sufficiently to initiate early to late spring burns.
This will requireatleasttwo morecool seasonburnsofgreaterintensity
than the burns presentlystudied. Spring burns occurringevery three
years will establisha vegetationrestorationphase. After a diverse
herbaceouslayer and open understory have been established, a
maintenancephaseof burning every five to eight years,dependingon
desiredvegetation,can begin (DellaSala& Frost 2001; Manley et al.
2001).

In years with inadequateprescribedfire windows due to extreme
droughtor flooding, prescribedburningshouldnot be undertaken.It is
too expensiveand inefficient to extractemployeesfrom their normal
duties,and useexpensivetools, trucksandATVs to accomplishso little
ecologically. However,TPWD personnelmustbe willing to takerisks
basedon thebestavailableknowledge. Increasingly,scientificinforma-
tion points to the necessityof fire in maintaining sustainable,healthy
forestsin theSoutheast.Beingtoo cautiouscouldbejust as detrimental
to the forest as an escapedprescribedfire. The risksof damagefrom
wildfire, disease,insectsand overcrowding are increasedwhen pre-
scribedfire is put off anotheryearin hopesof betterburningconditions.
Fire exclusionwill ultimately result in a shift from a nonlethalunder-
story fire regimeto a stand-replacementregimeaccompaniedby changes
in compositionanddiversity.

In Texas,countyjudgesare responsiblefor issuing burnbans,even
those with little ecological experienceon which to rely. Ideally, a
relationshipshould be fosteredbetweenthe NRC and county judges
issuingthe bans. Judgesareaccustomedto makingdecisionsbasedon
factsand thegood of the whole, ratherthanemotion. They shouldbe
capableofunderstandingtheimportanceof fire on the landscapeand the
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precautionstaken to keep prescribedburns contained. Theseparks,
particularlyVillage Creek,would haveburnednaturallyduringvery dry
periods. To be forcedto adhereto burnbansduringthesetimesgreatly
reducestherestorativepowersof prescribedburning. Thejudgeshave
the authority to allow TPWD to burn for ecological reasonsduring a
burnban.

In this instance,had TPWD not beenboundby theburnbans,burns
could havebeenconductedwhen fuels were moredry. The failure to
reachthe objectiveof reducingfuels in theparkswasa direct resultof
waiting until after a rain eventoccurredto burn.

Long-terminterdisciplinaryresearchprojectsarenecessaryto-quantify
the ecologicaleffects,andeconomicandsocial trade-offsof prescribed
burning. Only throughlong-termresearchmay it be determinedwhich
natural fire functions can be emulatedwith prescribedburning,which
are irreplaceable,andthe implications for management.
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